The amount of a specific cellular protein (p53) is a correlate of differentiation in embryonal carcinoma cells.
A specific cellular protein of molecular weight of 53-55,000 (p53) has been shown to be induced in all SV40 transformed cells. A similar protein has also been shown to be present in embryonal carcinoma cells and in midgestation murine embryo primary cells, which are not infected by SV40. In embryo cell primaries the amount of the protein was shown to decrease with the increase in the stage of embryo development. As differentiation or decrease in cell growth rate can account for this, and since the growth rate of embryo primary cells cannot be measured, we chose to investigate various embryonal carcinoma cells. We report that the p53 is present in a pluripotent embryonal carcinoma cell OTT6050, and in its differentiated parietal endoderm derivative, PYS-2 cells. The amount of p53 is higher in the undifferentiated EC stem cells than in the differentiated PYS-2 (parietal endoderm) cells. The amount of the protein decreases in F9 embryonal carcinoma cells induced to differentiate to a parietal endoderm cell type by treatment with retinoic acid, as it does following spontaneous differentiation of OTT6050 EC cells. To determine if a change in growth rate, rather than differentiation, might account for the diminished levels of this protein, the amount of p53 was measured in growing and in growth arrested cell populations. When the growth rate of F9 cells was reduced by treatment with 8-bromocyclic AMP there was no change in the amount of p53. The half life of the p53 was compared in the undifferentiated and the differentiated cell types to determine if a change in stability might account, in part, for the altered levels of this protein. The p53 is found to be most stable in the SV40 transformed established clonal cells. It is less stable in the fibroblast clonal cells which were not transformed by SV40. The results of these experiments indicate that a decrease in the amount of p53 primarily correlates with differentiation in the embryonal carcinoma cell lines studied and not with cell growth rate. Furthermore, the decrease appears to be related (in part) to the decreased stability of the p53.